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Background: The use of loupe magnification during complex hepatobiliary and pancreatic (HBP)
surgery has become routine. Unfortunately, loupe magnification has several disadvantages including
limited magnification, a fixed field and non-variable magnification parameters. The aim of this report is to
describe a simple system of video-microscopy for use in open surgery as an alternative to loupe
magnification.
Methods: In video-microscopy, the operative field is displayed on a TV monitor using a high-definition
(HD) camera with a special optic mounted on an adjustable mechanical arm. The set-up and application
of this system are described and illustrated using examples drawn from pancreaticoduodenectomy, bile
duct repair and liver transplantation.
Results: This system is easy to use and can provide variable magnification of ¥4–12 at a camera
distance of 25–35 cm from the operative field and a depth of field of 15 mm. This system allows the
surgeon and assistant to work from a HD TV screen during critical phases of microsurgery.
Conclusions: The system described here provides better magnification than loupe lenses and thus may
be beneficial during complex HPB procedures. Other benefits of this system include the fact that its use
decreases neck strain and postural fatigue in the surgeon and it can be used as a tool for documentation
and teaching.
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Introduction
The development of increasingly complex hepatobiliary and
pancreatic (HPB) surgical procedures has led to the need for
optimal magnification during critical parts of surgery. Most sur-
geons utilize loupe lenses, which produce effective magnification
of the operative field of ¥2–4. This type of magnification has
several important limitations: the field of view is restricted by a
small visual field, and neck strain and postural fatigue may
develop as a result of the downward angle of the lens and the
need to continually adjust the head and neck to keep the image
focused. In circumstances in which the surgeon requires greater
magnification, a stand-alone operating microscope can be
brought to the operating field, but this causes procedural delays
and the apparatus takes up valuable floor space in the operating
theatre. In addition, this set-up can be disruptive to the case and
typically requires the surgeon to observe through the small bin-
ocular pupils of the microscope for a prolonged period. Several
reports have espoused the value of the operating microscope in
HPB surgery when performing small vascular, biliary or pancre-
atic anastomoses,1–5 but, as a result of these limitations, its use
remains infrequent.
The aim of this report is to describe a simple alternative
whereby a video camera is used to display and magnify the oper-
ating field on a television monitor, which in turn can be used as
needed during complex procedures. This system provides
variable magnification of ¥4–12 with a substantial depth of
field.
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Materials and methods
The unit consists of an autoclavable mechanical arm with an
attachable camera holder. The arm itself is commercially available
as part of a camera-holding system for laparoscopic surgery (Karl
Storz EndoscopyAmerica, Inc., El Segundo,CA,USA).The camera
holder is a prototype model which was custom-made to hold this
particular camera model and to attach to this particular arm. The
unit is attached to the rail of the operating table and does not
interfere with any of the commonly utilized self-retracting systems
(Fig. 1). A pre-sterilized high-definition (HD) camera (Karl Storz
Endoscopy America, Inc.) is mounted on the camera holder and
attached to the arm.These cameras havemanually adjustable focus
and optical zoom.Whenpositioned at a distance of 25–35 cm from
the operative field, this system provides magnification of ¥4–12
(similar to the magnification power of an operating microscope).
The degree of magnification can be adjusted by changing the
distance from the operative field and/or zooming the image
(Fig. 1). The entire sterile unit is easy tomove into position and the
magnification can be changed quickly when required. The 15-mm
depthof field creates a stereo-likeperformancebecause if theobject
is within this 15 mm, no focusing is required.
The video display system includes two 26-inch HD screens
positioned to the right and left of the patient at a level and dis-
tance convenient for the surgeon and assistant (Fig. 2). Recording
of HD video or still photography is easily accomplished using an
appropriate capture device (AIDA®, 1080 p; Karl Storz Endoscopy
America, Inc.).
This system has the advantages of being quick to set up and easy
to use and causes minimal field obstruction. The surgeon and
assistant are able to work from the TV monitors for maximal
magnification, but are also able to look directly into the operative
field when preferred.
Results
We utilized this video-microscopy system in 45 consecutive HPB
surgical procedures. We found the magnification provided by the
system particularly useful when performing duct-to-mucosa pan-
creaticojejunostomy during pancreaticoduodenectomy and high
(A) (B) (C)
Figure 1 (A) The mechanical arm and camera holder are attached to the rail of the operating room table. (B) A special laparoscopic camera
is mounted on a holder and attached to the arm. (C) The camera is placed approximately 30 cm above the operative field. Microsurgery is
performed while observing the image on a high-definition TV screen
(A) (B)
Figure 2 (A) The video camera mounted on the arm in standby (zoomed-out) mode. In this position the camera can record and document
cases from a non-obtrusive position. Note the position of the surgeon's neck, which is tilted down to accommodate the viewing angle
required by loupe lenses. (B) The video camera is in magnify (zoomed-in) mode. The surgeon can now work from the TV screen for the parts
of the procedure that require microscopy. Note the location of monitors and the neutral position of the surgeon's neck, which reduces strain
and fatigue. Several bystanders are able to observe the case without crowding around the operative field
754 HPB
HPB 2011, 13, 753–756 © 2011 International Hepato-Pancreato-Biliary Association
bile duct reconstruction after resection of hilar cholangiocarci-
noma or during repair of laparoscopy cholecystectomy injuries. In
these situations adequate lighting and magnification are critical to
ensure perfect suture placement. Examples are demonstrated in
Figures 3–5.
Discussion
This report describes a simple and efficient system of video-
microscopy that can be used easily during critical microsurgical
portions of open operations. Many HPB surgical procedures
require complex vascular, biliary or pancreatic reconstruction,
which is generally benefitted by some form of magnification.
Most surgeons use loupe magnification during these proce-
dures, but the system described here offers greater magnifi-
cation and the potential for less neck fatigue than are
possible with loupe lenses, while maintaining excellent
image quality. Whether this will result in a decrease in
the incidence of anastomotic complications is yet to be
determined.
(A) (B) (C)
Figure 3 Pancreaticojejunostomy during pancreaticoduodenctomy: Video-microscopy was used to perform pancreatic anastomosis in 15
patients with small pancreatic ducts. Following resection (A), the video-microscope provides magnification to allow (B, C) the accurate
placement of sutures in a duct-to-mucosa anastomosis
(A) (B) (C)
Figure 4 (A, B) During liver transplantation, video-microscopy was used to complete a hepatic arterial anastomosis between the donor
hepatic artery and a small aberrant right hepatic artery in the recipient. (C) After this, the biliary anastomosis was completed. Note the
position of the completed hepatic artery (white vessel loop) to the right of the bile duct
(A) (B) (C)
Figure 5 (A, B) Video-microscopy was used during repair of a common hepatic duct injury from laparoscopic cholecystectomy. (A) Inflamed
duct with red external drainage tube; (B, C) Left and right bile ducts incorporated into hepaticojejunostomy. In this situation, which carries
medicolegal implications, the system provides the added benefit of video documentation of the extent of initial injury and the type of repair
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This system has several potential advantages over the operating
microscope. The first benefit is its ease of use; the system can be set
up in a few minutes, does not intrude significantly into the oper-
ating field and occupies little space in an often crowded operating
theatre. We prefer to set it up at the beginning of the operation
and keep it in a zoomed-out position or standby mode (Fig. 2A)
and to move it closer to the operating field with an optical adjust-
able zoom when magnification is critical (Fig. 2B). A second
advantage concerns the minimal cost and maintenance of this
system. The mechanical arm and camera holder can be autoclaved
and the HD camera is maintained and available as part of stan-
dard laparoscopy apparatus. A third benefit of this system com-
pared with both loupe magnification and most operating
microscopes refers to the potential decrease in neck strain and
fatigue in the surgeon and assistant. Video-microscopy allows the
surgeon to maintain his or her head in an optimal, neutral posi-
tion while working from a large video screen. The strain and
fatigue caused by tilting the head down (as when using loupe
magnification) or maintaining a flexed neck position while
looking through small binocular pupils (as when using the micro-
scope) are minimized (Fig. 2B). This may be especially important
in HPB surgery, in which microsurgical techniques are often
required towards the end of a long procedure. It is our impression
that video-microscopy does not significantly prolong operating
times, but further study is required to validate this.
The idea of a standby sterile video-microscope is not new. We
have previously reported the principles of using a video-
microscopy system in neuro and spinal surgery6 and have
expanded this principle in the current report. Neither is the
concept of operating from a video monitor new; indeed, the
majority of the general surgical community developed
‘EndoEYE’ coordination in laparoscopic surgery in the course of
a very short learning curve. Video-microscopy has the potential
to allow critical phases of dissection or anastomosis to be per-
formed under improved conditions by optimizing magnification
and lessening surgeon fatigue and strain. Efforts to improve the
lighting and simplicity of this system are ongoing. The HD video
display provided by this system has the added benefit of
improving communication with anaesthesia and other operative
team members and may prove a useful tool in teaching and
documentation.
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